Synergistic interaction between insulin-like growth factors-I and -II in central regulation of pulsatile growth hormone secretion.
Insulin-like growth factor (IGF)-I and -II peptides, receptors, mRNAs, and binding proteins are widely distributed in the central nervous system (CNS), yet their physiological role in the brain remains largely unknown. While earlier in vivo studies in the rat suggested that IGF-I may participate in feedback regulation of GH secretion at a CNS level, the preparations used were only partially pure. The recent availability of purified recombinant IGF-I and -II peptides prompted us to reexamine the involvement of the IGFs in vivo in central regulation of pulsatile GH secretion. Five groups of free-moving adult male rats bearing chronic intracerebroventricular (icv) and intracardiac venous cannulae were icv administered IGF-I (in doses of 0.5, 2, 3, and 10 micrograms) or the acid-saline vehicle; an additional group received 1 microgram of the potent IGF-I analog, long R3 IGF-I. Spontaneous 6-h plasma GH secretory profiles were obtained from all groups. Vehicle-injected control animals exhibited the typical pulsatile pattern of GH secretion, with most peak GH values above 150 ng/ml and trough levels below 1.2 ng/ml. Central administration of IGF-I alone or long R3 IGF-I at all doses tested failed to alter the pulsatile pattern of GH release; there were no significant differences in GH peak amplitude, GH trough level, GH interpeak interval, or mean 6-h plasma GH level compared to those in vehicle-injected controls. In a second study, designed to determine the effects of central administration of IGF-I and IGF-II, in combination, icv injection of 1 microgram IGF-I and 1 microgram IGF-II resulted in a marked suppression in the amplitude of spontaneous GH secretory bursts approximately 3 h after injection; both GH pulse amplitude (43.5 +/- 5.6 vs. 130.6 +/- 14.6 ng/ml; P less than 0.001) and mean plasma GH level (16.3 +/- 1.9 vs. 35.2 +/- 1.8 ng/ml; P less than 0.001) were severely reduced 3-6 h after injection compared to those in vehicle-injected controls. These results demonstrate that IGF-I alone does not play a physiologically important role in feedback regulation of GH secretion at the level of the CNS. Our findings suggest a synergistic interaction between IGF-I and -II in the brain for central control of pulsatile GH secretion.